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t54) IMPROVEMENTS IN AND RELATING TO PROCESS FOR 
^ THE SUSPENSION OF FIBRES 



(71) We, UNILEVER LIMITED, a 
company organised under the laws of Great 
Britain, of Unikver House, Bladirfflis, 
London, E.C4, England, do hereby declare 

5 the invention for wHch \re pray ti»t 

may be grantEd to us and flie method by 
which Li is to be perfonncd, to be par- 
ticularly described in and by the following 
statement: — 

10 This invention relates to improvemeaJS m 
and rdating to a process for the ^«spemm 
of fibres, particulariy to suspennom or toata 
for use on non-woven fabric mac^MS. 
It is known that noa-woven faimcs are 

15 produced by pladng an aqueous s^pension 
of fibres on a waier-penneable surface, on 
^cfa the fibiw form a tangled imss while 
die water drains away. To achieve both gpo^ 
strength and an even bok-thnmgte it is 

20 dcatable to use fibres which are astong as 
possiWe and as fine as possible. On Us other 
hand, the longer and finer the fibres used the 
mote difScult it is to achieve the »q»nred 
even dispersion of fibres ^ 

25 Increasmg the length of the filwes above 
30—40 mm gives praddcaUy no iny»oveincnt 
in strengdi and in &e teqimed ttsctifc dbar- 
acter. As difficulties are experienced m prartice 
m obtaming even dispersion of fibres pf thKe 

30 lengths, fibre leagdB of 6^15 torn ate usofflfy 

accepted. 

In order tx> increase die producdon capacity 
of non-wven fabric madunes the aim b tt^ 
have ft hi^ concentration of stodc itt die ^kk 

35 box. This is still subjea to severe lestricrions 
due to the mediodis at present hxowtL Qttc 
essential requiiment for an even dispetsioai 
of fibres in the stock box is timt the fibres 
should be wdl separated and dispersed when 

40 the stodt is screened. It is just as important, 
however, to prevent as far as possibfe the 
fibits bang spun togethear en route to the 
non-woven fabric machine after they have 
been dispersed. At present, there are basically 

45 two known xnediods of dispersing the stock. 
One me^od consists in mecfaanic^y dispers- 



ing lbs fibres in a vat with tixi st^xsnsion 
water> to which odier additives s\jxb as wettong 
agents, def oamers, fillers or dyes may be added 
which dispersion may be effected, for example, 50 
by meanis of a radial pump impeUerj or, in 
the case of longer fibres by means of a; 
propdier. Another, older, suggestion is to 
induce the kinetic energy in the suspension 
water not by means of a propdier box. by 55 
passing the suspension water into the 
di^slon tank at high speed- at the 
same time las the f^nes are fed in. 
Aldiougb die known medtods woxfc satisfac- 
torily especially for disperdng short staple 60 
fibres, tbey da have a nuizd>er df defidendes 
whidi are more obvious the bnget and finer 
the fibres to be processed. 

In these known processes, the flow condi- 
tions in the mixing vessd can only ba adjusted 65 
very roughly. In particular, tii^ caimot be 
reproduced or controlled m ibt small local 
zones at die tank which are only the size 
of several fibre lengths. This has an adverse 
effect on die ovetall dispeKsion of the suspen- 70 
jsion, as there is a xidc that fibres dzeady 
di^sed in the suspension will suteequendy 
spin together, ixu owing to die unoontndled 
aggjwneration of several fibres knots will be 
formed, whidi will form sectiwis of unevwdy 75 
disposed mass in the fabric made from tiids 
stodk. Agglomerations of this tyjpe have the 
effect, espedally when longer fibres are used, 
of puHing odier fibres along widi them like 
an avalanche and ifaus spdling la^e parts fib 
of die Stock suspension or even nudsng them 
unusi^e. More particularly, however, the 
effective forces m dse known processes axe so 
sU^ in the bcal zones which are aboot dse 
shse of the fibre lengdt that they are often 45 
not suffident to s^>arate the indmdoal fibres 
from die bundle of fibres. This ^plies esped- 
ally where the fibres are already di^y fdted 
before diey are fed into the tank, as may 
happestt, for example if they have been previ- 90 
oiBly drijcd, and again if staj^ fibres from 
diermoplastic materials have not been deanly 
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cut In this casC) at least some of the Rhrcs 
remaia^in thfi sispeosion liquid as bundles of 
parallel strandsr which later aa pievmt$ the 
satisfactory foimatiou of a fabric. 
5 In the known dispersing processeSi a system 
of at least one pump, a mixer and tdativd^ 
bng pipelines are necessary to convey the 
fibre suspension ftom the dEspetsing device xx> 
stodc. box of the non-woven fabric 
10 TnarhincL With this system liiere is a danger of 
the fibres spinning together because of poor 
flow condidons. The longer and finer the 
flbres the gieater this danger h. 
For these leascHis it is not possible with 
15 the processes and devices so far known to 
achieve an even dispersion wi± stock densities 
above 0.1—0.2 grammes/litie in the stodc box. 

The present invention rdates to a process 
and a device f cur forming a sospeosion of and 
20 conveyipg fibres^ espcdauy f cur the preparation 
of stock for non-woven fabric madunes^ whidi 
avoid tbe disadvantages mentioned and also 
provide a series of further advantages. 
According to one aspect of the present 
25 invention there is provided a process for form- 
ing a dispersed suspension of fibres con^xrising 
feeding a mixture of fibres and a part of the 
liquid required to form the suspension tangen- 
dally into a substandally annular passage 
30 having a cross-sectional area decreasing away 
from the inlet, the passage having inner and 
outer walls xeladveily rotating to sqpaiate and 
disperse the fibres in the susp^on liquid 
as the mixture passes through the annular 
35 passage, ad(fing further suspension liquid to 
the suspension in the armufar passage at at 
lea^ one locaidtH]^ and pasdng the di^>er&ed 
suspension out of the annular passage tboQgli 
an annular outlet slot. 
40 In diis process acxording tx» the invention 
the flow condidons are dearly defined and 
repioducible eveo. in the smallest 2ones of the 
suspension down to the size of tike diameter 
of a fibre. The lengdi of time the fibres 
45 are in suspension is consideraUy less with fb^ 
mocess according ' ot the invention. This 
lessens botii the danger of the fibres spinxang 
together and the amount the fihzes swdl owing 
to the absorption of water. The latter is esped- 
50 ally important for more rapid drying and the 
bettor shape stability of the non-woven fabric 
during its manufacture. In particular, die 
fibres move continually firom the zones where 
the degree of dispersion due to the shearing 
S5 stresses which occur in the suspenaon between 
the relatively moving itmer and outer waOs 
of the aimular passage is lowest to the zones 
with a hij^er degree of dispersaon^ greater 
separation of the fibres witiiout any mixing 
60 of the zones. This guarantees a steady increase 
in the degree of dispes^on as quidkly as 
possible and almost entirely prevents the 
sq)arate fibres spinning together after separa- 
tion. 

65 Preferably a major proportion of tiie liquid 



required to form the suspension is added to 
the su2^)ension whilst it is passing timmgh the 
annular passage. The addition of siq>ension 
liquid in the annular passage mates rt possible 
to mfluence the boimdary layer as require! 70 
in ibt annidar passage. The suspension Uauid 
is preferably added at a plurality of locaaons 
spaced apart in the dixeoion of flow throu^ 
tue annular passage so that boundary layer 
can be influenced at varies locatitm 75 

Convenientiy the suspension is subjected to 
a centrifugal force as it leaves the annular 
passage so that the discharge velocity of the 
fibre su^}en$ion through the aimular outlet 
is su£Sdeat to convey the suspcnsiosi direcdy 80 
to a non-woven fabric machine. This imoves 
die necessity for ptmips or misers to convey 
the suspension to the stocfe box <rf a non^ 
woven fabric machine and the possibility of 
the fibres spmmog togedier again is mmim- 85 
ised. 

The advantages of the present process make 
it possible to maintain a uniform disper^on 
of the stodc in the stock box of tic non-woven 
fabric machine at much higgler concentrations 90 
than was previously possible. Experience has 
shovpn^ for esrample, that it is possible to 
maintain a stock concentration of 0.4— 0.5 
grammes/Iitxe in the stock box in the case of 
textile stapb fibres with completely even stock 95 
dispersion. 

Additives such as fillers or binders required 
in the final suspeoaon osn be fed id the sus* 
pension at one or mcHce locatioaois spacsi 
apart in ±e direction of flow of the si^>ensLoa 100 
thiDt^ the annular passage. Alternatively the 
additives can be fed to the suq>ension im- 
med^fiely after it leaves the annular outiet 
slot. 

Convenientiy the final concentration of the 105 
suspensi<»i can be adjusted by the adcMtion of 
the suspendon liquid to the suspension im* 
mediately it leaves the annular outlet slot. 

According to anotiier aspect of the preset 
invention there is provided apparatus for no 
forming a di^ersed suspension of fibres cwn- 
prising a hoUow housmg hanng ft ^nooth • 
intemai bore^ an inlet and an outiet each 
communicating with respectively opposite 
ends of the bore, a rotor rxjtatably mounted 115 
within the housing and having a smooth 
external surEaoe, the bore of the housing and 
the external surface of rotor dffinfng the 
cuter and inner walls respectively of an annular 
passage of decreasmg cross-soctiim away firom 120 
the mid, and a plurality of circuntferent£al 
inlet channels spaosd apart in the bore of the 
houdng and ads^ted to be connected to a 
source of suspeoacm liquid. 

A mixture of the fibres and part of the 125 
su^jension liquid can be fed thro^ the inlet 
to pass throt^ the aimular passage. The walls 
of the passage are so smooth that no fibres 
stidc to thexn. Shearing stresses are imparted 
to the mixture by the relative rotation of the 130 
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walls of the ammlar passage to separate and 
dispense the fibies and form a suspension. 
The sheaxing stresses increase as the suspen** 
don, flowing in a spiral patli^ flows throng 
5 the annular passage due to the decreasing 
cross-^ectional aiea of the passagje. The addi- 
tion of suspenaoA liquid through the dicum* 
ferendal ovaiet channels in bore of livn 
housing enables the boundaiy beyet of ihe 
10 flow to be influenced at these locations* 

Conveniently a central stq^ channd for 
further suspenaon liquid to tie fied to ^ 
axmukr passage can be provided^ the central 
channel ccmmmnicadng with a dronnf erentiat 
15 slot in the inner wall of the annukr passage. 
PreferaUy there is provided a centrifugal 
disc seciH^ to the rotor at the oudet end of 
the annular passage^ the peiif^iei^ of the 
centrifugal disc cQp^opicxating w^ 
20 on the housing to form an annular outlet slot 
The centrifugal disc act? as a radial pump. 
dPartiailarfy when the appatatos is located 
adjacent the stock box of the oon-wioven fabric 
maciune only very short pipelines m required 
25 and the possilnlity of the fibres spinning 
together in Ihe su^)ension is minintised. There 
is advantagooudy provided means for adjust- 
ing the positi(Hi of the rotor in the axial cBrec- 
tion idative to the bore of the houmig to 
50 vary the wxddi of the annular outlet slot Tbis 
adjustment pnmdes for the width of the out* 
fet slot to be adjusted bom a width oc^re^ 
ponding to diameter (rf the fibres bdng 
processed to a width of several nnllimetre& 
35 To mininuse eddies at the axmidar outlet 
slot a circumfextz^at opening can be located 
adjacent each side of the annular oudet sbt^ 
said circumferential openii^ beit^ adapted 
to be conncc^d to separate somces of liquid 
40 supply. These circumferential openings can 
be used to fe^ additional suspension liquid or 
additives to the suspension. 

Pitferably there is provided a discharge 
chamber communicating with the annular out* 
45 let slot and a tangexmal outtec from said 
(Sschaxge cjiamber. 

Hhc process "and apparatus according to 
the invention will now be more particuelarly 
described with refarace to the accompanying 
50 diagrammadc drawings ilhistrating (me em- 
bodiment of apparatus acocoding to the inven- 
tion, in whicfa: 

Figure 1 is a verdcal cross-secdon dmm^ 
a dispersion device aocxxr^ng to die invenr 
55 iwm; 

Figure 2 b a horizontal sectioss along die 
line H— n of Figure 1; and 

Figure 3 is a horizontal secdon along the 
line III— m. 
60 . The apparatus as shown in due drawings 
comprises a hdlow stationary outer housing 1 
having a truncaned conical 

intifff bore bore 2% 
die diametsr of the bore decreasmg towards 
die lower end of die casmg* 
fiS VmicaHy mounted \ntUn die hou^ng 1 



is a rotor 3 simpogted on ufiper and lower 
bearing assembhes 4 and 5 respedivdy> the 
lower assemUy being secured by a bi^uing 
cap 5a. The rotor 3 and the bore 2 of the 
housing togedier define an anmdar passage 6 70 
of decreasmg cross-section towards the lower 
end 6(2 of the passage^ the outer walls 7 of 
die rotor 3 and' the bore 2 of tho housing 
being so smoodi that no fibres of the materid 
to be processed can sdck to diem. The i^per 75 
bearing assembly 4 is threadably mounted at 
8 in the top wall of the hoiaing to ptanie 

adjustment of the portion of the rotor 
relative to the outer housing in the axial 
direction of the annular passage 6 and can be 80 
locked m the desired position by means of 
set screws 9 mountBd on lugs 10 extending 
from die bearing assembly. 

Within the hou^ d>e bearing assembly 
4 is protectedby a stationary shroud 11 secured 85 
to the hou^ and whicfa carries a seal 12 
sealing widx the rotor 3. The inner bore of 
die housing is formed to f oUow the amfigura- 
tion ot the ahnmd and a feed funnel 13 
connects widt a tangential inlet passage 14 90 
at die upper end of die housing. 

The lower end of the rotor 3 is flared to 
form a centrifugal disc IS, the outer edge 
16 of the disc 15 oo-operating with a cotresr- 
ponding lip 17 on the housmg to form an 95 
^dar oudet dot 18. The oudet slot 18 
communicates with an annular diffuser dis- 
charge chamber 19 and an adjacent spiral 
casing 20 leading to a tangential oudet passage 
21 with a discharge opening 22. 100 

The bore 2 of the housing 1 is provided 
with a number of circumferential inlet chan- 
nels 23 opening into the annuiar i^issage 6, 
each of the chumds being connected to four 
si^ly pipes 24 (Figure 3) via passages 25 105 
whhin the housmg. Towards the lower end 
of the housings four supply pipes 26 (mily two 
oi which are shown) communicate with a 
drcumfexential opening 27 in die housing 
adjacent the Hp 17 cn> the housmg at the upper 110 
edge of the edge 16 of the disc 15. A lower 
circumferential opening 28 ai^*acent the 
underside of the cdgp 16 of the disc 15 com- 
municates with four supi^y pipes 29. 

A central snpply channel 30 is formed in 115 
the top of the lotxMr leading via passages 31 
to enter die annidar passsge thioui^ a dr- 
cmnf ereotial slot fomied between the shroud 
11 and the rotor. 

In operation fibres are fed into the feed 120 
funnel 13, e.g. from a ccmveyor 32, and a 
part of the water in winch the fibres axe to 
be suspended is dosed into die feed funnel by 
a spray 33. 

^dx the rotcr rotating at a speed of 125 
approsimateiy 4j000 rpm. in the dbckwise 
direction as viewed in Figures 2 and 3 the 
mixture of the fibres and water passea duoQ^ 
the tangential mkt passage 14 past the bear- 
ing shxoad 11 and imo the annmar passage 6. 130 
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Tbt distance botweea the shxoud II and the 
bore at ftat zone is several centimetres. Se- 
cause in this zone where che nsbctuie of fbies 
and water enter the annular passage is defined 
5 between lie stationaiy shroud 11 and the 
stationary housing a minimum of air is sucked 
in by the subsequent rotation oS the suspen- 
sion, the rotation of the suq>ension in this 
zone being greatly weakeoedj the pulped 
10 fibres being carried along continually in 
increasing amoonts as the rotation of the 
suspension strengthens towards the annular 
passa^ 6. In its path thxongji the amudar 
passage the suqxnsion flows in a tigjit hdix 

15 and is diluted in its padi by oddidoual water 
being fed into the passage via one or more of 
the supply i»pes 24 and the ciicumfereadal 
channds 23. This addition oi water tiirough 
the channels 23 makes k possible to influence 

20 the boundary layer of the flow at the various 
locations of the diannds 23. Owing to the 
current between the rotor 3 rotating at high 
speed and the stationary housing 1, and the 
rotor having a large drcumference compared 

25 ^th die length of the fibres, sbeaiing stresses 
occur increasang as the cross-secticmal area 
of l^e passage decreases towards the lower 
end of the passage, the shearing stresses being 
sufficient to split up and disperse even severely 

30 felted bundles of fibres. 

Furdier water can also be added via the 
central supply channel 30 and holes 31 to 
enter the passage between tlie shroud 11 and 
the rotor 3. 

35 At the lower end 6^ of the annular passage 
the suspension flows across the cemteifix^ dbc 
15 and is flung from the peripheral e^e 16, 
the disc acdng as a radial pump^ to pass 
throiifi;h the annular oudet slot 18 and into 

40 the diffuscr chamber 19. The width of the 
oudet slot 18 is adjusted by means of the 
threaded mounting 8 and lodced in position 
by the set screws 9 acoirding to die size 
and througjiput of the fibres being processed, 

45 To minimise eddy currents at die outlet 
slot water can be supplied via the supply 
pipes 26 and 29 to the circumferential open- 
ings 27 and 28 ac^acent the outl^ slot, this 
addition at water aiso being useful to adjust 

50 the final concentration of the suspension 
required at die 8i»cfc box of a non-wovm 
fabric machine for vAdA tbe 5uq>ension is 
required 

From the diffuser chamber 19 the suspen- 
55 sion flows round the spiral casing 20 and is 
disdiarged along the taiigential omiet passage 
21 and throi^ the discharge opening 22. 
Because the suspen^on leaves the anndar 
oudet slot from die centrifugal disc at a hig^ 
60 velocity no pumps are necessary to cravey 
the suspension along pipelines to the stock 
box. If the apparatus is located adjacent the 
scodc box the apparatus and the stodc box 
can advantageously be connected by very ^lort 
65 pipelines* 



Any additives^ e.g. fillers and bindery re- 
quired in the suspension can be added via die 
ctrcumf erendal channels 23 or preferably via 
the circumferential slots 27 and 28. 

In order to increase the throughput the 70 
apparatus it is also posable to feed the 
mixmre of fibres and water under pressure. 
WHAT WE CLAIM IS:~ 

1. A process for forming a di^)eised sus- 
pension of fibres comprising f eedmg a mixture 75 
of fibres and a part of die Uqdd requ^ed 
to form the suspenaoa tangezuially into a 
substantially anmdar passage hamg a cross- 
secdonal area deoneasiiig away from ibe isle^ 
die passage having inner and outer walk 80 
relatively rotating to sej^ate and ddqserse 
die fibres in die suspenacm limud as the 
mixture passes through the armmar passage, 
adding further suspension liquid to die sus- 
pension in the annular passage at at least one 85 
location^ and passing the dispersed su^>ension 
out of the annular passage through an annidar 
oudec slot 

2. A process according to daitm 1 in whicb 
a major proportbn of the liquid required to 90 
fbnn the suspension is added to die suspension 
whilst k is passing thttnig^ the annular 
passage* 

3. A process according to daim 2 in which 
suspension liquid is added at a plurality of 95 
locations spa^ apaxt xq die direction of flow 
throu^ the annular passage. 

4. A process acco^ing to any one of the 
preceding claims in whicb the suspension is 
«ii^*ected to a centrifugal force as k leaves 100 
the annular passage so diat the d&chatge 
veilodty of the fibre scspenaon tfaro^ ^ 
annidar out3^ is suffidmt to oonvey the 
suspension direcdy to a non-woven fabric 
machine. 105 

5. A process aooording to aipr one of die 
preceding claims in whidx additives are fed 
to the suspension at one or xaorc locations 
spaced apart in the direction of flow of the 
suspension through the annular passage. 110 

6. A process according to any one of the 
preceding claims in which additives are fed 
to the suspension immediately after it leaves 
the annular oudet sIol 

7. A process aooording to any one of the .115 
preceding claims in which the final concen- 
tration <rf the suspenaon is adjusted by the 
additicm of suspen^on liqm*d to the si^>en* 
sion immediately it leaves the anmilar outlet 
stot 120 

8. Apparatus for forming a dispersed 
suspension of fibres comprising a hollow 
boixdng having a smoodi intmud bo9^> an 
inlet and an oudet each communicatmg with 
respectively oppoate ends of the bore, a xtxor 125 
rotatably mounted widtin the bousing and 
having a smooth external sur&c^ the Ime of 
the housmg and the external surface of rotor 
defining the enter and inner mils reflectively 
of an annidar passage of decreasing cross- 230 
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section away from the inlets and a plurality 
of drcumf ereodal Met chanaels spaced apart 
in the bore of housing and adapted to be 
connected to a source of suspension liquid 
5 via passa^s widiin die housing connectsed to 
supply pipes. 

9. Apparatus aocordii^ tx> daim 8 com- 
prising a central siq>ply channel for sispension 
liquid to be fed :to the annular passage, the 

10 central diannd conmmnicating mth a dr- 
cumferentia]: slot in die inner wall of the 
anmilar passage. 

10. Apparatus acccmling to daim S or 
daim 9 compridng a centrifugal disc secured 

15 to die rotor at the oudet end of Ae annular 
passage, die periphery xrf die centrifugal disc 
a>-operating wid> a iUp formed on the housing 
to form an annular oudet slot 

11. Aj^aiatus according to claim 10 com- 
20 prising means for adjusting the position of 

the rotor in the axial direction relative to the 
bore of the housing to vary the width of the 
annular outlet slot* 



12. A|q>aratus according to daim 10 or 
claim 11 conmrising a drcumferential open- 
ing located adfjacent each side of the mmukr 25 
oudet slot, said circumferential openings being 
adapted to be connected to separate sources of 
liquid supply. 

13. Apparatus according to daim 10, 11 

or 12 comprising a disdiarge chamber com- 30 
municsting with the aimular oudet dot and 
a tangential oudet from said discharge 
chamber* 

14. A process for forming a dispersed sus* 
pension of pulped fibres substantial^ as 55 
herdnbefore described with reference to the 
accompanying drawmgs. 

15. Aiq)aratus for forming a dispersed 
suspension of pulp fibres ^stantially as 
heranbefore described widi reference to die 40 
accompanying drawings* 



J, E. ROGERS, 
Chsfftered Patent Agent. 
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